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- h ) . ( 5 ) ^ {i 7 71/ a - ;l/ ( M ;^ x ^ > n - ;l/ . x 5^ U y U n - ;l/ . h 
'J X 5^ b > U n - ;l/ , X h ^ X b y U 3 - ;l/ , ^ n If > ^" U n - , .1^° U x ^ 
>^^'Un-;l/, ^U-bn-;!/, 2-^9^ ;l/ - 2, 4-^y^>'i>":t-7U. 1, 2, 6-^ 
+ -9->h'J:t-;l/^ :at;f-:t^~y3-;l/) , (6) 7;U+U'>^^''j3-;l/;6^6K3i$n§ 
{glS7;l/4^;bty -xai>~-x-r;U ^ x u y ^" u n - y - ^ ;l/ (xa- 
X ^ ;l/ ) X - -f ;l/ , X 5" U :x y y n - ;l/ 1 y - ^ f - ;l/ ( X « - x ^ ;l/ ) x - -f ;l/ , x 
f-l/y^Un-;Ut/-7f-;l/ (Xa-xf-;l/) x-t;1/s :/niflxy^iJn-;l/^/- 

C X a - X ^ ) x - r ;!/ . U ( x b > U n - ;V ) 7 9^ ;b x - x ;1/ . h U x 
9" b > ^- U n - 71/ 1 7 - ^ f - ( X a - X ;b ) x - r 71/ . & r>~ S>' x U y U n - ;l/ i/' 

- ^ 9^ 71/ ( X - X ^ 71/ ) X - r 71/ ) . ( 7 ) a ^ ^ # S S f k ^ 1^ ( ^ D 'J F > . 
N - y ^ 7b - 2 - tf n U F y . R y 1 , 3 - v'' y 9^ 71/ - 2 - ^ 5 ^" y~ U i>V y ) . M 

( 8 ) ffi II # ^ f k ^ ( f?y X. y 5^ 71/ X 71/ * 4^ ^> F . 2 , 2 • - f - X ^7 y - 71/ . R 

t>'r F 7 ^ 9^ u y x;l//t^ >) *^*tfe.n§„ *fg0j<Di!f ^ tv^^8<«^cfcl/^T. tuiaes^y 

It. ^ffi7;i/n-;i/T*feSo ffl ? n s ffi S^iJ <D ■ « . i- y <D * tc b T 1 ~ 

5 0H»%. ffSL<{i5~4 0Ha%(7)|i5Hl^T*fei.o 
[ 0 0 2 5 ] 

yk'i$^^n(om t LX li. 7.71/*^-- F^!flRW*7i/^-P + y F^S. Ittc. ^ y ^ 

1 7 F en Bij tcii ^ ^ i5 ^ n T 0^ § CD ^ If n § o mitm t lx x 71^ n - 5 y 

B (X7I/.t^:7- - F ) . 7v' F • 7~7b- (Acid Blue) 1 13 ( X 71/ - F ) . 7 F • 
771/-2 9 (X7l/4-s^-- F ) . 7v'F-b>yF (Acid Red) 4 ( X 71/ * - F ) s P-X 
• ^ y 71/ (Rose Bengal) ( A 71/ /I? 4^ U - F ) ^ 7 F* • 'f X n - ( Acid Yel low) 1 
7 (X7l/.t^*-F) . 7i/F-^xn-29 (X;l/4-^^-F) . 7->F*--rXD-42 ( 
X7U*t^ - F) ^ 7 ^7 'J i^y • Yxn- (Acridine Yellow) G ( X 71/ * - F ) . x F 
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n • 7;!^- (Nitro Blue) ^ r h 7 V U A - zk fP ft X ti - h a (Nitro) B T . n - 
^5 > (Rhodaraine) 6G. n-^5>12 3. n-^r=>B. n-^=>'B-ry->7^- 
-h. "^-y^y-y (Safranine) 0. T X~ )]/ (Azure) B. 7 X - ;!/ B Y :t - h (Eo 
sinate) ^ ^ — i/ y ^ • y^jl— (Basic Blue) 4 7. — >y ^ • y )l — 66s ^ :t 7 7 
->y (Thioflacin) T (Basic Yellow 1) . Rtft-'y 5.y (Auramine) O (Basic Yell 
ow 2) A^^tf?)n-5)o 5 Aldrich Chemical Company /b^ A ? T o -(Sffl-T^ 

c tcDT^S7j<^?gtt^;^(DMt bra. rv^m. ^^yf-ymm. :<^ymm. t'v 
>^ ^y-^nRTJ7 y h V ^ y y^nt^m^f ^ . 7k^m^^mo^m#m t lx ciba 

-Geigy Orasol Blue GN, Ciba-Geigy Orasol Pink. S. C iba-Ge igy Orasol YellowA^'^ 
[ 0 0 2 6 ] 

;|e^«fe^|Ji^^ a 2 0 0 n in*S©Ti%)&?-9-^ X^^[ d; » t L < (i . 
[ 0 0 2 7 ] 

7j< tt « f* CD « ft go S ? O S a ?S ^ fl5 fig S i6 . a g K ft? ^ T ^ 5 n T 1/ ^ « ^ 
^ ^ ^ * fl HI! $3 T i£ ffl T- ^ ^ o v-7.-<yy 3 y^t. ± t . * - y 7~ 7 ^ S ? . 
^"tSfffl/i?MSttg'j. & tf- 7j< js ^ o 'T^mmit. 4^-^ty^.. m-^ty^. ^-ory^. 

. R / X =K U -7 - -e § d ^ . « fe ^ij S ? 5 0 % @ a <D ft 1/^ U ;b T ffl 

[ 0 0 2 8 ] 

«slR*4«i^;&7j<4'T'^fjSiJ©#ftTtJ:maoe?'9-^XlcSI««tcefii1-§iii:lc<J;t) 
P ffi T- 1 § o 
[ 0 0 2 9 ] 

±fE;^aT'^ffl%{>fto«^^1^!&^Ji: LTtt. 2. 2' - 7 if X Y V ^ n ^ 

h ;b , 2 , 2 • - 7 tr X ( 2 , 4 - ^ 5^ ;l/ 7^! U n h ij ;l/ ) , 2 , 2 ' - 7 ^ If X 

(2, 3-i>"^f-;l/7f-n-^i;;l/) , 2, 2' -7yex (2-^g=-;l/7 9'P:^hU;l/ 
) . 2 , 2 ' - 7 y Id" X ( 2 , 3 , 3 - h U ^ ;l/ ^ n - h U . 2 , 2 ' - 7 V H 
X ( 2 - y 7° D tf ;l/ 7 ^ D h U ;b ) . 1 , 1 ' - 7 V X ( n -\ ^ -y- > - l - ±i 
;l/ 4? - h 1; ;l/ ) . 2 , 2 ' - 7 ^ H~ X ( 4 - ^ h - 2 , 4 - ;>< f- ;l/ 7<; ^ n - h U ;l/ 
) . 2- (A;b7^^ Y;b7y) ^y^^nnhU;^, 4, 4' - 7 y ti" X ( 4 - 7 / S 
^®) RXS'y y-^)^- 2 , 2' -7V^7.-(V7i-\y-vm(r)7'/RXSV7'/it^m. m 

-(omm^M^ t Lx 0 . 2H«%*>e.3xti4H»%xs^njj(±©»T-f£ffltr-^§c 

AMf?.n§o m^mt'^m^mn. M^tf *-4-'>7^ 7 ^^t^^^^. r§ is is so ^ ^g 

ii L T s » ^ *g s AM# p) n § o 

[ 0 0 3 0 ] 

±ti(D:fjmxi^mx^ ^^m^'&mthx ii. m^^s. -9- ;i/ 7 x - h . x ;i/ * * - h , 
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„ ^fjfc^Jti, "McCutcheon' s Emulsifiers and Detergents: 1995, North American Edi 

tor" tcts^^ nrv^So Jg^^ns^-j^'j v-(Dittt^pgi5-r5fc4&tc. y^)V:^)itsf 

[ 0 0 3 1 ] 

v-' ;!/ 7f ^ U U - h . 7° n t£ ;b 7 ^ U b - h s 7° P tf ;l/ ;>< i; u - ^ , ^ V 7° a tf ;l/ 7 
^^u^-h, ^y7'nt°;b^^^uu-h. 7~g^;b7^';p-h. :/9^;b^^^'U^-l- 
. )i'7 ^ ^) I' - Y . ^^'y )\^ ^ ^ V - Y . y>cir^7"y)V:^^^')l^-Y. t ^ 

^ r -> ;1/ 7 ^ U U - h , ^ U ;b ^ ^' "J b - h / ^ "^7 U ;l/ 7 ^ U b - I- . t: K D i/ x 
5';b7^'UU'-h. tFP4^i^xg^;l/>(^i'Ub-h, hKn4^i/-\4^->;l/7^'Ub-^ 
. kFD4^i^-\:^^S/;b^^f^';U-h, tKn:^i/;i-^^x'>;l/7^'';U-h. tKa^ 
iyt^^Tiy)]^:^^^')V~Y. t F a ^ ^ >J ^ ^ ^ U U - h . n F a ^ 'J 
;l/7^UU-h. 7x:t^^;l/7^'UU-F. •7 3L^=f-}\^^^^^)l^-Y. 6-7xx;1/-n 
4^>';l/7^UU'-h. 6-7xx;l/-\4^iy;U;^:5?^iJU-h. 7xx;l/^>^U;L'7^UU 
-h. 7xx;L'^'j;U;b^^^Ub-h. 3-xhD7xx;l.-6-^4^i/;b^^^UU 
-h, 3-xhn7xx;b-l 8-:t^'^x>';l/7^UL/-F. X^Uy^'Un-;b>>;/ 
^ D > 5^ ;l/ X - x ;b 7 ^ U b - h . e x ;l/ x - x ;l/ ^ h > ^ ti' x 7° a h° ;l/ ^ h > . Id' 
Y y . Yy. \£-)Vf=J-}l^Yy. i^^u^^iy;l7 ^ 

UU-F. 3 - ^ ^ V ti^i/fn\f;\/-i^ ^ Y ^-y-y^ y. 3-^^^7'JP^'> 

:/al£;l/-;^g^;l/>;'p{ F^'>i^7>. 3 - ^ ^ V u ^ ■/ u \^ - ^ y ■Si :A =^ ;l iP a 
^V-y. 3->iiti^Vo^'y/u\£)iYVX- (FU^^^^bi'n + i') s^-^y^ 3-7^^ 
1; D y n e ;1/ - i/" p< 9^ ;l/ ^ F + ^ > , 7 ^ U a ^ ^ p ;^ ^ ;l/ ^ F + 
yy. F'J7;l/:tP^5";l/X5"b>. FU7;l/:tP^g";l'7^Ub-F. FU7;l/:tP^ 
f-;l/^^'^UU-h. xh^7;l/:tP:/Ptf;l/7^Ub-F. xh^7;l';d-P7°Ptf;l/^ 
^ ^ V U~ Y . ^ 7° ^ 7 ;b :t P 7" 9=- ;l/ ^ U - F . V 7" 7 U - F . V 7' 
"^ll^-^i^Vly-Y. 2-xf-;l/^4^i/;b7^U^-F> 2-xg^;l/^^^>';l/;'<^^'J^ 
-1-^ '<y:i-^^)l7^VU-Ys 'ry^^^;l';<^^U^-F> N, N->''n4^>';1/7 
^' U 7 5 K . N , N - i;-' 4- ^ f - -'P 7 ^ U ^l' 7 5 F ^ N , N - ^ 9^ 7 5 7 x ^ ;!/ 7 ^ 
UU-F. N, N - v>~>(^;l/ 757x9^ ;l/^^r^}^iJU-F. N, N--:^x^;l/7^7x5^ 
;l'7^'JU-F. N, N-i^*xf-;l/75yx9';l/p<^^iJU-F^ tf-^'Jv^y-N-x^ 
;l/7^';U-Fs ti~x;l/7'P(f:t^^-F. k"x;l/7-bx-F. trx;l/7"9^U-F. lfx;l/ 
7' ;b X - f- . R t>* tr X ;l/ y p tf X - -r X 5^ U y , X ^ b y . If X ;l/ :^ ;1/ y - ;l/ 
. H' X ;b -f 7 ^ U y . e' X ;b 7 y F ^ -tr y . x tf U > . ^ ;^ ^ ^ U U - F . ^ ^ 
;b7^i;u-h. a-^f-;bxf-uy. i>' =^ )i x f- u y y^^jiT^^uy. \£-ji\£y 

X X ;l/ , ij 7 ^ ij 1^ _ 1, ^ ^" U i>' ;F ^ ^ U b - h . ^" V -y -f U \£ U y ^ 

2 - ^ 9=- ;l/ - 2 - t:~ X ;b 4- ^ y ^ y , x ;l/ tf U ^ y , 7 5 7 x ^ ;l/ ;^ ^ 'J y - F . 7 
57xf-;l/7xx;l/7^'Jb-Fs vU^=F. N-7xx;l/VU^=Fs N-'N^^i/;!/ 
VU-TSF. N-ex;l/-7^;l/-r5F^ at>*N-lfx;l/Vb-r5F4^'J (x^Uy^iJ 
n - ;l/ ) p{ ^ ;l/ X - r 7 ^ 'J U - F > t° V \£ - )1'7 =t ~ )V . if x ;l/ p U F y ^ fc" x 
;U 4 - ;Hf P i; F y s tr X ;l/ 4 - 7 X X ;Hf P U F y . e~ x ;V ^ 5 ^" 7 - 71^ . If X ;1/ 
4 - g^;Ul' 5 iJj'y-;!/. if x ;l/ 4 - 7 x x ;l/ ^ 5 ^" 7~- ;l/ . 7 U 7 5 F . ^^^U 
;l/ 7 5 F . N , N - ~y 9^ 7 ^ U ;l/ 7 5 F . N - 9^ 7 U ;b 7 5 F . N - ^ f - ;b 
^ U ;b 7 5 F . 7 U - ;b ;r ^ p« ^ ;l/ 7 U yl/ 7 5 F . N - p< f - ;l/ 7 ^ U ;l/ 7 = F . 
N - ^ f- ;b ;^ ^ ^7 'J ;b 7 5 F . 7 U - :t + ~y If U y" y . RtfN, N - y^ =f- ;l 7 V 
)V7 ^ Y7 ^ V Jims ^^^'J;b^, ^ via ?i ^ ^ V /im. -^U-f ym. 7 0 jV7 ^y. 
N, N - yx^;b7 71-7 5 y. If x;F7.;l/* y 7 5 F^ 7 V JlMi- Y V . :^ ^ ^ 
U h U 'i' A. 7 ^ U ;U^7 y tx-i/ a, ^ U ;l/^7 y *x h; a, 7^'J;l/75 

F^P/^yF'Jxg^;l/7y^rX'^Ai'PU F. >{^'^'J;l/7 = Fyp^^yFUx^;i/7y 
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t->j7A^DUF. \£=.;l-\iV i^y^miS.. E =. }V 7. y Mi- h 0 L^Rtf 1 - ^ ^ 
;l/ e ;l/ 4-^ X *; > ^ h U 'i/ A . \£ =. X }U yMi- h V L> . 1 - ^ Jl \£ - )V - 7. }l 
t-ymt h V ^ I.. 7.^lyyx;iii-^ymi-hV^L.. 7 ^ V )\y7 3. V /iy x;it^ym 
i- h V L.. ^ ^ ^ V )17 3 \^fn/iyx;it^ymi- }• V L.. RZf \£ =. jI'E ;i t- V y x 
;b * y ^ h U A . 7 V Jl >^ ^ V U - h . 7 V )V7 ^ V ly - h. y'r-;V7^Vly- 
V . <yy7'-t-JV7i7Vly-h. '>>-r-b-;l/;<^^i;b-h. \:i-Jl7^Vly~h. R 
r>' e - ;b p< ^ U U - h ; 'Jx.ym. ^(1 x. :/ x y S. O^' -Y v :/ b > ; IS fn ^" U n - ;l/ 
X :t - ;b t ^ IS ?n t y * ;b 3p > ^ X X x . M ^ tt" x ^ b y ^' U n - ;l/ 7 U ' b 

- h . X f- U > U n - ;b y ^ ^ 'J b - h . h U X ^ b > ^" U n - ;l/ i>- ^ ^7 u u - h 
. 1 , 4 - 7 > i>' 4- - ;b >f ^ ^ U b - h . 1 , 3 - 7 ^ y ^ - ;l/ ^ ^ ^ U U - b 
, -0^?xUhUh-;l/-rh^7^UU-h^ hU;^^a-;l/:^P/^>h'J^^f^''JU- 

[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

§0 

[ 0 0 3 4 ] 

*5SH^ti:fc-l^T^ffl ^ n§ 'J v-a, SfUT. 7i<?gtt. 7i<T?&«?Rltgxa7j<5}-»ttT' 

*IIK<Dj^° U v-li. 7Wy:S?-. :«-»giJ. X *° U v - - ^ L T ti 

. X a *° X X 7" 7 ^ :t y V - (D 3 o © gi5 s c) -fn i;: M -r « c -r- ^ § c 

[ 0 0 3 5 ] 

r 7i< 7? ^ ^ ^ U V - ( w a t e r - r e d u c i b 1 e ) J tit. 11 7j< tt S ^ 

L . ^ a o -is to i D 11 7]< tt a AW ^ y ^ n ^ ^ T- 7jk ?§ tt T ^ 4< u V - s « -r 5 „ 

« fc - IS W ffi ffl ^ ti il 7j< tt S a * ;l/ # y ^ T $ S X ;b * y ^ . U y K ^ cD ffi O 
7j< tt a *° U V - cf' ffl S n T v^ T t J: o ^ts U V - c|3 -r § fc a6 ft ffl ? n S ^ 
<i?ij^ tf7k^t{[::^ h U 'i/i*, 7j<ig{l:* >t7 A^ L < tiTfc^ft U ^-^7 A. X 
ti^il7 5 ^J^tf 2 - (i/"^ g^;U-7 5 y ) x^ y-;l/. hUxg^;l/75y. h U 7 
Ptr;l/75>s 2-75y-;'<9';U-l-:/n7W-;l/. RtfN-x^;l/t;l/5^^•J>T'fe 

5 c T ^ § o ffi ffl $ n 5 « s o « a . s t b a . 7° u > h '^ 7 k 6 © tt (±i tt s 
y~ en ffiij w ^ tt s R * fg © ^ y ^ J; 0 ^ ^ 5 n § ffl <D # 14 js c T . .t" u v - ^ <d ^ 

S>&S51S^LT3 0-1 0 5 C I^^Uv-±^D^a©7 5-1 0 

0 %cD»^ LV> b-^;lyA^7;P* U ^S7j<Kfktifc J; D 45?n^n§c 
[ 0 0 3 6 ] 

ffl^^^f5«bT«7j<ttO;J<'JV-T'fe5o 
[ 0 0 3 7 ] 

* Li/^d^ U v-(r)^ 1 ©gPiB t LT(i. 7 U 7^ Ik tf . 7U7l/XXr;l'. lfn;l/x- 
r;U. ti-n;l/xx x ;1/ « ^ i^: f k ^ tl . X 9^ U y X « X 5^ U > ^ « f* . ;d-U7Y 

ySt^"/^Dy>'^k;^-^7'r>'. -r^ny^sy^oxxr-yb. ^Phy^Rt^^coxxr 
. ^ fn X h u 71/ > 7 ^ U ;b ^ X a ;^ ^ U 71/ ^ S y ^ n O X X ;!/ . x ;i/ 7 ;l/ n 

- 71/ . 7 ^ U yb 7 5 F ;R U~ y ^ U 71/ 7 5 K . X ;b ^ h y . M ^ tt ^: X v - 

P. ^ i. ^ a n 5 l: X 71/ 1 y V - CD 7 U - ^ 5b 7Ht ^ J; 19 ffi jg ^ n § # ii< U V 

-A^^ifsnSo ^e>:c. ex7i'X--r7i/. xg^byatfx^u-y^^j*. ^tuy^yR 
yVsnyy{b:tU7-i'ys -r^ny^R t;^coxXx7l/. mtf K 7 V JlMRZ^ :^ ^ ^ V 

;b ^ R ^ n e. (D X X X 71/ e. ^ s e. ^ n s * y V - © # ip "J V - s L 1/ ^ c 
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[ 0 0 3 8 ] 

^ V )im:s^^}]y. >< ^ U /l/^:/^^;!/, 7 U ;l/ x ^ ;b , 7 ^ U 7~ 9^ ;1/ . 7^U 

7 ^ ij n ^ ^ ^ ^ U U ^ ^ ^ U ;l/ ^ 2 - x 

;U ^ 4^ ;l/ . 7 ^ U ^ K y X ;U . >^ in ^ V JlM^y . ^ ^ U ;U S 2 - n F n S/ 
D ;l/ . 7 U P X h U ;l/ . y ^ ^ ij a x h U ;l/ . |g If x ;l/ . :/ p li° y li If x ;V . 

ft td' X U X y . ^ {b ti' X ;b . X 9^ U V . t - :/ ^ ;l/ X ^ U > . e X ;b h ;l/ X y , 7 ^ >>" x 
y . V 7° u y . N , N - >f 5=- ;b 7 ^ U ;!/ 7 5 H\ 7 ^ U ;i/ ® . ^ ^ ^ V ;i/ ^ . ^ P P 
:^ V )im. V U ^ > ^ , 7 U ;b 7 5 > s N , N - X ^ ;b 7 U ;b 7 5 > . E x ;l/ X ;l/ 
.1-s>'7=H\ 7i'U;l/Kth';'i7i:.. ^^^'J^b^^hU-i?!., 7 ^ V JlMY - 1^ 

. ?^ ^ ^ u jimr ye r ^ v ji r ^ ¥ 7° u y - h v =^ ;i 7 ye - ^ l. ^ u ^ 

^ h\ ;^ ^ ^' 'J ;b 7 5 F 7" P y - h U X ^ ;l/ 7 > t X A ^ n 5 H\ ti" x U > 
iSKM. Vf x;l/:hX*>K± h 'J ARlf 1 ^;Hf x;l/d-sXJ^y®-:>- h U A. If x 

^ixjit^ymi- h V ^ I.. I - ?^ ^ )i \£ - )i - X )V y mi- h V ^ K . 2-7^U;i/7 = 
F-2->«f-;l/-l-7'p/^yx;U*>^-i-FU'J'AX{iX^b>X;l/*yK'fFU>i'A 

[ 0 0 3 9 ] 

* 58 Bfl o » g L ffi a 33 1/^ T . to U V - ffl © t y V - a . 7 ^ ^ X X X ;i/ . 
:A ^ ^ V nmx.X'r Jl. 7, 9- U y 7, 9- U y mmifV h ^ . * f§ Bfl © so O » S L « 
T . # to Ji< U V - , - .4 0 ~ 2 0 CC . ^(f t L < a 2 0 ~ 1 8 0 °C © T g ^ Wr 
5o *fg0^(D^ e. icgiJcDjif S H/^^s^i^i:^5^/^T. {>]-to4^ U v-(DK*¥l^»?«tis 2, 
000-1 00. 000.j!?SL<li 4. 000-40, 000 T'feiJ.^ffiti 50-4 
00. iffSL<t±l 00-300 T'S§o Kffiti. rK^lCci;i55t<i6?>n. 1 g 0) t' V ^ - 

[ 0 0 4 0 ] 

Xx;i/T-fe§;:t/!3^T$§o*fS0^lcj3t,^T^ffl^n§7i<^^SiJtt3l^';xxr;l/7^':^yv 

[ 0 0 4 1 ] 
[{t 1 ] 



[ 0 0 4 2 ] 

-0 - (CHR2CHR3O) „-Ri- (OCHR2CHR3) „-0- 
(SffJ. mRt>'nJi3Siz:t0~4OSI!![*«L:R,t±. S. i^*]I?2g(l~i6©7;l/ 

K*ig?^5~2o©~>i'P7;b+^>'S. mmm^ms - 2 0 coy '> u\i7. 
7 ji^yym. K«ii?S7~i 6©ii-feL<aFij-i/^p7;b*u>s. ge^ig? 

Sj9~1 80H--feL<ahU-^>^PeX7;P4^bya. K^J!g?Sf8~2 0©7U- 
y X 7 4- U > a . X K H S ? iii 6 - 1 2 O 7 U - U > S s ;1/ 7 - ;b * S 4-° U i-" 
^^;l/i/p4^^j->-t:i''yyh^aL;R2Ry'R3ti^n€n?4jit. H. KSlH^iJl- 
6 ©B^gfc L < a*K^7;l'^;l/». xa^«Ji?iii: 6 - 1 2 ©H^ L < «*a^7 U 
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[ 0 0 4 3 ] 

[ 0 0 4 4 ] 
lit 2 ] 




[ 0 0 4 5 ] 

(i:n6<DS45. UUt. 7;l/*U^S. ^!jx.ffLi. N a RZf K ; 7 y L^m. m 

^-'y 7 U - ;b h U 7 ;b ^ ;l/ 7 > ^ - •> A « ; .t^ X .ts - A a . m ^ h V y :i. - ;l 

.ts X .ts - A . X h ^ 7 ^ ;l/ :!h X .ts - A : a « ^ S ;K 7 > t ^ A a . ^ b° U 

^ A . 5 ^" y U "i? A S t; N - ^ 9^ ;l/ 7 > t ■> A ; X ;!/ * A a ; ^" 7 - v*" A 8 

;75>'-'^7Aa^;£;«-r)(Dd-&<DioJi(±tcj;t)a^n: 40 
DttS«*fu©50~92t;l/%;&^fi!t-r5=Kfi!ci}-©5SaT'*oT. Tt5«itS: 

[ 0 0 4 6 ] 



I its: 
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[ 0 0 4 7 ] 

(A^. pa 2-1 2 (omm^mt) od-5©ioti±jcj;t)a^n5„ ] 

[ 0 0 4 8 ] 

If 7, 7 I A. trans- 1 , 4 - ^ n 4^ -y- y - ;l/ , \^ tl y t - )l 
. cis-exo-2, 3 -y 5 - 7 ;l/ # ;l/ * y - 2 . 2 - ^ / - 

. t:Fn4^y>'tfX (2-bFP + ~>x^;l/X^y-;l/) . MW=1 000(DA;Vey- 
;b * ifS 5}-° U ^ n + y [DMS-C15 (Gelest Inc.) ] ^ ^ if tl o 

[ 0 0 4 9 ] 

* l§ *3 T W ffl ^ 7j< i> g( tt .ts U X X -r ;l/ (D f!) i: L T a . Eastman AQ ( II ) .1^° U X 
7,-r;b (Eastman Chemical Company) Si n° S¥ ^'^^ P If ?> tl 5 o Eastman Polyester AQ 29. E 
astman Polyester AQ 38B: tf Eastman Polyester AQ 55ti, ^ tl € n S * § M O ^ V 7 ^ 

)im. 7. ji y y ^ ;\ymi- h . 'J :r. =^ u y if 0 n ~ )iRzf i , 4 - D ^ + -y- 

y-:>~>^^^y-;l/^#^T'fi!^§o iinS.(7)7^;U77XSiBl^tt^;t>tt:l^'JxXr;b{±, 

m©?iip;5: LK^^SH^tDfgfeg^j^Sjf*;^^^ CSc > tt ^ / V - . f ^ ^ X ;!/ .t^ ^ V 

Xli 0 . 02-0. IjiimT-SSo 
[ 0 0 5 0 ] 

[ 0 0 5 1 ] 
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-Y-Rg-Y 



[ 0 0 5 2 ] 

[ 0 0 5 3 ] 
lit 5 ] 



CH2 



CH3 
H3C CH3 



— CH2— (CH2)4-CH2- 



[ 0 0 5 4 ] 

(D d ^(0 1 ■oi;i±K ^ y) L < itm-^ R5 -^7 

X ^ < . - 0 - X l^t - N - V & ^ o 
[ 0 0 5 5 ] 

\yy h V 7 s.y. y'a\^\yyi>'7 ^y. 7g=-^>~>"75> 
^ u^:iFiyUyiy7 ^y. 7 3L-Uyi^7 ^y. h V u y 
. 3, 3' -i^- h u^yi^'fy. :ii^uy ^=^uy\!:x 

3' 4' - iiy -)li^7 5.y. 2, 6 

- 7 s. y y jL -jl ^ y ^ iy u y h V 7 ^ y t 7 

m^i^^ t(Ditm^. \^v^i^y. Rzif mm ^ V "7 -y yf]'^ 

;b ^ 7 ^ > - 1 , 4 - >>' :t - ;!/ > 4^ ^t >' - 1 , 6 - v'" xj" 
[ 0 0 5 6 ] 



5 y . i^t-^lXiit°V t-Jl 



, x.^ uy i^7 ^ y . >>' X 5=- 
i^7 ^y. + i"; u y 7 5 > 

(2-^Dn7-'J>) ^ 3, 

- i>7 ^ / ^ V i>' y . 4 , 4 ' 
U U - h S U < ^ © iP 7K 53- 

50 X X 9" b > ij 3 - . 7° 
i; n - ;l/ . i>- X ^ y U n - 

- -(U > ;t ^ y - 1 . 8 - ;t 
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i/\^ym. T-^^-fym. -bAi/ym. y^?im. -(vy^^im. xU7^ 

sKuxxx;!/; b) ^^v ^ ^ hy. m ^iS e - ti :f u y ^ h y t ±sii^ - ^i' o % n i 

a CD 4^ U V - : R t>\ c ) 0IJ ^ ti\ ± IB :t - 5 -5 (D 1 a 7 U - ;1/ - - 

h xit 7. ^' y t (D ^ 10 m <E> ti t° V ^ ~ ^■'^ h . ^ If e. n s „ i a j-x ± o 

^ - X « i>' 7 5 > )1 il ® g gij ^ ffl T- # S o 
[ 0 0 5 7 ] 

Re a . U y ^ . * ;b > K X a X ;b > ^ a ( * ;b > ^ ^ L ) ^^ts^Mit 
Iji {i © -f- S 19 . ^ij X 2 , 2 • - t: X ( b K n 4^ ;l/ ) 7° p h° :t > K & l>* 4 10 

, 4' -ex (4"t:Fa^^->7x-;l') ^^^Ot:Ka^^v'x-?-;l/x-T-;l/-e<fe§o B 

?3j!?tL<a5~4 0%T'feSc ^t±. mmXit^m^mic J;: >r) i^ic^m-^ tl^ o 7j<tt7j< 

WSa. DadiP. 4 , 3 3 5, 0 2 9-^ (SSAWitco Chemical Corporation 

(New York, NY) ) Bj^ ffl Aqueous Polyurethane Dispersions, B.K. Kim, Colloid 

6 Polymer Science, Vol. 274, No. 7 (1996) 599-61 1, )S It S t e inopf f Verlag 1996KE 
« $ n T ?, j; 5 ii S -r i) C t T t ^ „ ^ ?> t . * O 4^° i; -^7 U ^ > ti , - 4 O ~ 
200''C.^tfSL<fi20~180°COTgi:. 2. 000-200, OOO.fftL< 

« 4, 0 0 0 - 1 0 0, 0 0 0 oKa¥J^^^?«^# v-(Diiift^ffitt 2 20 

0-200. j!fSL<(± 20-1 60 T'fe§o 
[ 0 0 5 8 ] 

LTO. 1K«%~2 0«*%. ffSL<{±0. lHa%~l 0Ma%O»T^>'^>>'x 

7 h Y :^ ^7 ffitc#ftTs„ -iswt . mm-^nrc^)]^mwm(DT^-im(Dmn%-^ y 'J 

hEPSiiiJ^>XxA-effl^^§OtCig^:S;rfiac#«?^nS. il ^ ffi C i 0 . SMSHT-^fi 

fi CD ffl © ?g sij T'ii^ * Jig c f o 5 ft ^ 7j< ^1 T pfi -r s . 
5 ;HSi^ii!^>&Jiip©7j<xti7j<JiffittjgS!lTat Lv^Satc#f?-r §o 5 ;i/©i^'ti<Dff S l 30 

*Hi|t|^^ 5 , 6 7 9, 1 3 8 ^.^ 5. 6 7 0, 1 3 9 #S:tf^6. 1 
5 2, 9 9 9^Kffl» (iinP><DlflS^ti?lfflli:J;?)*^iffl»tC^SnTV^5ili:tC-r5) 

[ 0 0 5 9 ] 

i-:^ T © m f§ . * Hj! ffl « T fi ffl L /£ ^ a o T . j;^ T © M 5fe ^ -r 5 o 

riirlttJ SiJSIS (exfoliation) ©Sg*'i-tr~a T-fe S^±tC^ >'^-;?3 U- h ^ 

nrcM'^k^n. y -ii ]y-iy a y (DU&ij'^ui:h^^^\z.mm.Lrcm'S.. &rj^ y 

ffl V> 5 o 40 
[ 0 0 6 0 ] 

r-f y ]y~-y 3 y j tit. Jl«tiK<D/jN«tt{*Kte: i oJ-XiCMft^j-^X 
ii>?(D-g|5*^JfA-ri>c:i:;g:SttU. ^m^Wm 5 , 8 9 1, 6 1 I^H^IH* (SSfflU 
1 0ff~^7ff|^23t^) C^?nTl/^^J;^CXJI(ilST}4tCj;-pT3i^^m$n§ = 

rfiJSJi (exfoliation) J X t± Tjir^iiJII ( delaminat ion) J tit. M (0 'h^if^ 

[ 0 0 6 1 ] 

x^ ^ ^?-r hite±is»i±. mnn. xii^yhi--fh^mm,m(Dy^ayv^~hm 
t^«^n§o x>< hite±ssftt±ii}r4ttT'fe5o x^ ^ ^f-r hifs±s£ftf±. 
mmco-cy^i-iou-iyayxiimR^^i'fr. *f8^©MS n.^,1gs^^x s„ 50 
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[ 0 0 6 2 ] 

- 8 ffi* (dioctahedral) 7. :^ ^ ^ ^ V mm\t . =^ ^) Xi & ^ V m^^Wkf^ . 3-8 

[ 0 0 6 3 ] 

« 7^ ^ ^ a- 'J^ $ < . o T /J^ $ 1.^ 7 X ^ h Jrb ^ # -r S o b L ^ 6 . ^ M ± t J:k 

^ SfflSXtii^m^i^'gil Lft O^T'S 5 5 o *fS^<D^-&, ite±e?ti 0 . 2~3. 0 
nmX10~150nm<D^f-?£:&^■rS„tt±iK?^D»SH/^^^a^iO. 2~2. Onm 
X 1 0-1 2 5 nmTfeSo ;iOB«1^H(D$gSi:LTf#P.n?>7X'^^ M:t;X«g/>^ 
?SC?^f5g;;^\rffiOl;hai 0-1 5 0T-feSo e?©'9--rXRtf®tttc|8t-?.tuKROPM 

o m^\t. ■X^fs.m-n^^'&^i. iBftn°pK©lR]±tci:oTlo©MSbl^S¥Tfe§7X 

6 f C i: A^fe 0 s Enfl5iJS«©^'J 7^- X^gfgS D ^-tJrS C i:A^S§o 20 
[ 0 0 6 4 ] 

[ 0 0 6 5 ] 

[ft 6 ] 



[(Si8)'^(Mg4,8Lio.4)^'.02o(OH)4],.34Na" 



[ 0 0 6 6 ] 

J; tl g J n S Laponite (S^) RDS (Southern Clay Products) t? S 5 o 
[ 0 0 6 7 ] 

:t-J^7At>^UP':^l'h03-8ffi{*|H|iKi*:T-fe§A^ ffiSa<D8ffi{*L i-MgBg5 

, ^^MSSI^ i: (iii ^ T, ^ 4-°:^^ h ttl^lf? lc|iE»-f-. ^ S R fti! O ^ tl 'S: o v jJ^ 

h©±^e?{i. feJ;^Itg3 0 nmSO'P^ 1 nmCnig^TSSc 
[ 0 0 6 8 ] 40 

cloisite) Lt/^^^tyt U n-^-^ hi|ii±T'fe5o :^ h U -i^ A n -y- h ^ ffl 

■r§CtA^g*.»SL<. !|fli:NaCloisite(^^) Xti:?-/^^' (Nanoclay) ^flffl-T 

§ d t ;()^~ S L „ 
[ 0 0 6 9 ] 

± IB O J; a K . * f§ 0^ O y ^ X -y h > ^ ffl fig a . 55 ^ X a ^ fiSc X ^ ^ Mfi 

±S2;!f^;&o. 0 1-10. 0H«%©?agT^tfo ^^X«^«x^ ^ hSj±l£!t^a 

. tuIB-r >^ v^x -y h-r y i'fflfijcti© 0 . 02-5. 0 K«% (DiHaT', ckD»tb<« 
0. 05-3. 0 K«%<DiiaT-#ft-r So 
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*^astv^c ^(ommmit. t(om.. ^ y v^wii^T^j- L.X'(o^m\^yfmrim.& 
fc?if??n§c mmmmT^mnmni^-^ yi^<Dmmt,^^mtrj:^„ =;n» 

S bV>?«S£ft?i^t-§c LV^HS^ffifi. ^ 5 , 6 7 9, 1 3 

8 m 5 , 670, I 3 9 ^RXSW, 6 , 1 52, 999^B^ffl«(iltl5.0iTl^a?lffl 
t j; D * ffl » -g- $ n T C -r i. ) tc f^l ^ ^ ti T S o ffi^ t d: o T . > ^ ^ 

10 

[ 0 0 7 1 ] 

, mntj^M^ i^nrc-f y ly X. y h ^ y ■^^ (D^mmrs. Mtfic^y^A^EPfiiij^nsig©^? 

-r7°) icft#-r§o m^n tif^r-^ ^uum(DixmmtLrii. (i) 7;i^a-;b (Mx. 

^ 9" ;l/ 7 ;l/ n - ;b . x ^ 7 ;!/ n - ;b . n - ^ n h° ;l/ 7 ;I/ n - ;b . V 7° P tf ;1/ 7 ;l/ 3 
n - 7~5^;l'7;L'3 — sec- 7'f-;l'7;l/n t - 7~ ^ ;b 7 ;b 3 — ;l/ , iso-7" 

;!/ 7 ;b n - ;b , 7 ;b 7 U ;b 7 ;l/ n - ;l/ , R tf x h ^ t F p 7 ;b 7 U ;b 7 ;b n - ;b ) , ( 
2 ) -5- F > X (i ^ h 7 n - ;l/ (m^l£7 h y . :^ =^ Jl :x- =}- }i' ^ Y y RXJ 'J 7 V y 7 
;b 3 - ;l/ ) . ( 3 ) X - X ;y ( ^ ti' r h 7 h F n 7 ^ > R tf ;t 4- -y- > ) . ( 4 ) x x 20 

(«?!)^tf. ?LKxg^;l/, x 9^ U > A - ^^ * - F S ^ p if b > A - # ^ 

-F) . (5) ^ffi7;l'n-;b (M^tfxg=-L/y^^Un-;l/, 5;xg=-uy^ijn-;l/, F 
U X ^ b y u n - ;l/ , -r F -7 X b y i/' ij n - ;b , 7° D U y ^" U n - ;1/ . 4^° U x 9^ U 
>^'i;3-;l/, yu-trp-;!/, 2-y^;b-2, 4--<y^>'v'~^-;l/. 1, 2, e-'x 
4^ -9- > F U ^ - ;b . R Uf 9" :t ^" U n - ;l/ ) . ( 6 ) 7 ;b ^ U > U n - ;b F, ^ 9 ^ n S 
fg ft 7 ;b ^ ;l/ ^ / - X a - X - X ;1/ ( M ;^ x b > ^" U n - ;l/ ^ 7 - ^ f - ( X « - 
X 5^ ;!/ ) X - -r ;b , x > i^' ij n - ;l/ 1 7 - y f - ;b ( X « - x f - ) x - 7^ ;l/ , i>" x 
^ U > U n - ;l/ t 7 - 7~ ;l/ ( X « - x ^ ;!/ ) x - x ;U . :/ D k° > ^" U n - ;1/ 1 7 - 

^ ( X « - X ;U ) X - r V 5J< U ( x ij n - ;i/ ) yi/ x - x ;l/ . F U x 

b y U n - ;U ^ 7 - ^ 9^ ;l/ ( X ti - x 9^ ;U ) x - r ;U . tf x ^ u y )J n - i^" so 
(Xli-x^;l/) x-x;l/) . ( 7 ) g^#W«Sfl:^!f^ (fiajAtt'lf n U F'y. 

(8) BfSM^^fb^tl (0IJ^(±"S^"^ f-yUX^l/^^i/ K. 2, 2' i^x^ 7-;I/. R 

t±^fi7;ba-;i.-efe?.c f£ffl ^ -< y ^ (D±m.m^m^t\.xm \ - 

5 OSa%. ffSL<ti^5~4 OHM%©fBHl*IT-$iSc 
[ 0 0 7 2 ] 

14 (±j }s a . mm(Dj^mm. « m © t ^ > s ti © g s 14 . -< y (DS.m^-fi'BLis 

<9im^n^o ^ry^J^'i-y FEniSiJv'7>rAi:ftlC'($ffl-r;5©tcjf3g;S:lii^^ 
•Y>'^'->*i'yF'l'yi'as*?J2. 0X10-''~S^I6. 0xl0"'N/cm(,^20~if^J6 40 
Odyn/cm)cDlBH. j;t)ff*L<a3. 0X10-''~|^5. OxlQ-^N/cmC 

30~ltl5 0dyn/cni) £DigiatC^;5«B?i;'3^W-r§^tT-$.Sc, 7j<ttl'y^'fCfc 

i. « ffi ^ O $ij ® a . M O W ffi ?S 14 8iJ © S iJD <fc -3 T it ^ n o ffl ? n ?. < § W 

, 324, 349^.^4. 156, 616^Stf^5, 279, 654^0^0^ 

T Ifl ^ $ n T l/^ S CD M > ^7 i/ X F > ^ S ffi ^ t $5 T 5;P P. n T V> § ^ 

< © ffi CD S ffi ?S glj © f, , 7X;t >^MStt^lJJit;;{j c ^; 

T'tSo rUKO^ffijStt^iJ t Tti. Air ProductsiS (D Surfyno 1 (iS^) ffip°p^^ DuPont 
ffilcD Zonyl (KS) MM. S tf 3 M ia O Fluorad (ffitf) S p°n S ^ 5 tl 5 o 
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S5 tt ^ eij » -r 5 „ 

[ 0 0 7 4 ] 

tfm^m^i^&li. mux- 2 0 ^y^^sT X\^ATX'&'0 . L < li I . 0~12. 0 

^y^t°^X(Dl^m^H. c!:DffSL<{±l. 0-8. 0OiSHrt-r-$)5o 
[ 0 0 7 5 ] 

'^m^y^iis JSISHOttHJ^ft. ^j-- > ^ i>- i h H]fiiiJg«(DigSimE 10 

[ 0 0 7 6 ] 

(0-1 0Ha%) ^*5gg§(D7aSTffiffl^nSYy^ffifiictllC?ito-r5 il i: feT^^o 
[ 0 0 7 7 ] 

1^^iJ(o. 0 1-1. 0 S«%) ^^iin-r § (1 i: 1 *f§0a©^ y ^ ^cff S b v^S 

^I^SJtt. 0. 0 5-0. 5««%0?iaT'Proxel (Sg) GXL (Zeneca Colours Co. ^ 20 
) T'SSo ffiSSKWt;:, -r>^ v^i <y b-r v^'^tiiSft LTfciv^^ F,^5}Si)P^iJi: b 
ra. ii^SMs »«tt[^±M. ny-S/ 3 yRSihSiJ (anti-kogation agent) . f^Jl^iJ. 

[ 0 0 7 8 ] 

X 9^ 'y ^ . m^^i^^v :^7sf!immm. m^i£t°v ( x f- u y r u 7 ^ ^ - h ) . 4-° u * 
-#'^--h1tfll. t° V xjit^ymm. ^ ^ ^ V )umm. ^^yry. T^7--h7°^x^ 
7 ^ . -tr ;b n - X S>' 7 -b -r - h , -tr ;l/ n - x F U 7 -b x - h . ^ ti~ - . ^f" U ( x 

f-U>'t7^U-h) . 4-° U xxf;l'i>'7-bx- »^ ^;5~^X«|^«T-$§ C i: A^'-e 30 

;&figbTV>Tt.SV^„ *^^tCfc'l.^T^ffl^n55iti!|s:<Dff^?a, P^tfl 2-5 OOn 
m. ^Sb<tt7 5- 300nmT-fe5C:i:A^T^5„ 
[ 0 0 7 9 ] 

S # 1^ IS 6 , 4 9 2, 0 0 6 ^ 3J! ffl » ^ n T 5 (D j; -5 ^ n 7 / v' X ;l/ S ? . 

S tf KapusniakP. cD*|l#it^ 6 , 4 7 5, 6 0 2 ^ BJ§ ffl « (C |t1 ^ ^ n T § CD © <i: 5 

ffl f § c <D T- 1 5 Wfilfi^oM b T a . 7^V)vmm. X9-uym 40 
Bi. -fr;l/D-X^a|f*:. iH 'J If x II ^ x 5^ U > - 7 'J ;U n U v - S r>* mffi^ 4? U v 

MtbTtt. i/'jA. 7)i = i-. r.mit^^y. mmi] jiiy^^ L.. mm^^v^As 
X a ^ ft ffi §s ^ If e. n 5 c 

[ 0 0 8 0 ] 

* fg Bl! (D » S b il « K $5 T . ^ ?L K ^ > ^ g § /■ a . 2 0 % - 1 0 0 % © 14 ? 0 
% C, 8 0 % (D U V - / W > - . iff ^ b < a 8 0 % - 9 5 % O g ? i: 2 0 % - 

e X ;l/ 7 ;l/ a - ;1/ , U H' X ;U b° D 'J K > ^ -if ^ 5^ s -tr ;l/ p - X x - x ;1/ . 4"° U 4^ -tt 
yuy. U ti'x;l'7-b h 7 = g|5 ^ W t to 7]c )S ^ n 4-" 'J (P ^ e x / e x ;l/ 7 50 
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;1/ 3 - ;b ) , 4^ 'J 7 ^ U ;l' m . t°V 7 ^ V }17 ^ h\ U 7 ;l/ 4^ b > :t 4^ -> H\ X ;V > 

-hs ^5^7-^ ^^y^y. •7A+J-> (rhamsan) ^ T' 

c: i: *^ T ^ 5 o » * L < a . 7j< 14 *° U -7 - a . .1^ U If - ;b 7 3 - ;l/ , t F n 4^ y n 
t° ;!/ -tr ;l/ D - X . t: F u 4f :/ P tf ;l/ / 9^ ;l/ -b n - X . U ( 7 ;1/ 4^ 1/ :t 4f F ) > 
.1^ U ( - a i; F y) . U ^ ;1/ . X a S. © n 4"° U v - , §g v> ti -If 5 9^ y 
T C t T ^ § o 
[ 0 0 8 1 ] 

5 F^. ^-nm-^T 'J^) i:>ym. 7;l/rHFI«. ^Vi-7*-F?®. x;^^4^>>FM. ^ffi 
Ifn;!/^;!/* tfUv'^'^/A, If' ; :i A A ^ ^i" x - f . ^ 

F :^S'7;i/4-;i/>< 7 5 FU7i;^y|l. -iv'^^^-y- ^ n a = a -i/z-vv, mm. 

;l/ X a ^ - ;b . ti" 2 . 3 - l: F p 4^ - 1 , 4 - ;t 4^ it ye § o 
[ 0 0 8 2 ] 

ifmnic^h^T. ^ ?L K ^ > ^ i>- X -y f- § ^ n a . / w > ^" - d is ^ ^ n ^ x 

c fie^T. ^?LK3-r-i' -rv^cDiio^ r^jSj ^nitgtcL. b tec tt <d h # 
c So 

[ 0 0 8 3 ] 

a^^!SM^#A.Tfig§^?LK^>i'S$ll(D^yi±. Landry-Coltrain^ (D*alf If^ 6 
, 4 9 7, 9 4 1-^&t/^ 6, 5 0 3, 6 0 7 ^ 139 ffl » 1:1 If .i^ ? tl T V> 5 o 
[ 0 0 8 4 ] 30 

migA^nifti*-<>'^'->*x>y FT^'jy^-tt. < -o t)-^ (D m^j: ^ 13 m-^ m^^ X ^ y ^ m 
mo^-^m-^umt ^ o =t (D ^ rii5m^t-mn\zm:m7. Y ^} ~ L. t V u y -f ir y y Y 

[ 0 0 8 5 ] 

F n -y 7° :t > r V > F 75" S T- a . ^ f±\ x ^ ;l' x - ^ ft -r. T $ij ffl $ tl 5 J± m 

S?. S»S?Xa^-v;l/7°n-trX-e%t$-ii:fcff^tj;^T. ^^i7?S?i^;i-'J7^ 

xA^e>ES^>'^g§ii±®pjTS«{itSte:iim-rSo it:^ST-:5:ttntf. -rv^^^s^^fig 

? -y: -f , 7° U F ^ 7 F O U 7 X ?> ftt m ^ ^ 0^ o > v>- x -y F EP ffi'J 54 R M » 
[*SIM] 

[ 0 0 8 6 ] 

^y ^mn^^WLW I (md-i) 

4< U V - e - X\ ¥ tel a g 5 0 ^ m ( 5 U > ^•ji f* ) 3 2 5. 0 g 

Sun Chemical Co . fi O 4^ ij F > V -tr' > ( If ^ > F • U -y F 1 2 2) 
:tU:t'l';b^g';b^''>U>(OMT)*U'>A:^ 9. Og 

t yy\<. 210. 8g 

Proxel GXL (Kffi) ( Zeneca^ © S ^ ft ^Ij ) 0. 2g 



3 0 g 

50 
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[ 0 0 8 7 ] 

Morehouse-Cowles HochmeyerS O S X ;l/ - ® igj ^ S ffl T . BY 

K-Gardner*^P,A#Lfe 2 U -y l~;b-«il^t§F^T-5 U Lfco CtDWmWmii. mU 

-e^ smmm^iLk. ^W^^ 4-8 ihtKDUUX (BS) yyi--u- h (VWR Scientl 

fic Products e,A#) icmLrmmt ^ c tic^ ^^mw^^ v y ^'m^^-^^mLfc 

[ 0 0 8 8 ] 

^mn^mw 2 (m d - 2 ) 

1 2 2 :53-S(f*^Cabot Corporation*^ ?) A? L fco CabottC j; 5 (D ligiJS^ {± I JX-266 10 
(la ff^ 0 . 2 % ) T' S o 
[ 0 0 8 9 ] 

^ 3^u~mm^w.i^ 1 ( Y D - 1 ) 

oO^]^ V-ffy^Mi^cDf-^tofJtCl^^^yh-^XD-lSS (Clariant Corp. 

[ 0 0 9 0 ] 

^xn-HS^^iSft 2 (Y D- 2) 

- 7 4 ^^S55f**Cabot Corporation*^ 5, A^UfCo Cabot t <fc 5 li © SO S ^ « I JX-273 
( H 9 . 7 % ) -J? o o 20 
[ 0 0 9 1 ] 

^ V y^Ki::hm-^iftnm^m<Drcisb(D^-v^~<Dmm 

3 2 0 gOHfrJonrez IJ-4655 (S^i) (Westvaco Corporat ion*^ 5> A # L fc # to *° U 
Westvaco*^ lb ^ ^ tlfn t C :?> T It 2 3 0 (OMM . 80°CtDTgRtf5, 600O 
^W^^^m^^t t 2 6 0 . 8g©7j<Rt; 699. 2gC»10%KOH?gS^. :iK 

O ?^ a « 2 5 K a % ^ /c o U V - ± (D K (D 9 5 % K 0 H J; ?5 ffi ft ? tl fc o 
[ 0 0 9 2 ] 

P - 1 30 

3 2 0 g £Dg|#:Jonrez IJ-4655 (^tl) (Westvaco Corporat lon*^ A # L fc # in .t" U 

Westvaco*-' lb ^ ^ tire t C ?> X' it 2 3 0 <DMM . 80'X:<DTgS.t>* 5, 600© 
W.'^i^^^m^^t t 2 6 0 . 8g<D7Katf699. 2g(D10%KOH?§?S^. 3j< 
U v-*^^^tcjgg|r S S Tii^-r 5 c t J: o T. P-i%PHbfcc gtt:r°'Jv-© 
itSa 2 5KM%T'feofco 4-° U V-±<D^C> 9 5 % *^ K 0 H i !5 ffJ ft ? tl fc „ 
[ 0 0 9 3 ] 
P - 2 

4 0 g © @{* Jonrez IJ-4655 (ffilM) (Westvaco Corporat ion*^ P> A ¥ b to 4^ U V 
-)i:10 6. lg©7j<StJPl3. 9g©N, N-i^'pig^^UxrJjy-^UJ^^^^jKUv 
-A^~5T;^tCi§ft|-r § $ Tg^f § il t j; o T. P - 2 ^ » L fc c S tt J}^ 'J V - © ^ fi 40 
«25KM%T*-3fco 4<'JV-±©K©95%*^N, N->?^^;Ux^?y-;l/75>li: 

[ 0 0 9 4 ] 

P - 3 

P-3(±. Westvaco Corporation*^ P>A?nrtg^Jonrez IJ-4680 (igg) o /c o Jo 

nrez IJ-4680 ( iS g ) 17 0 ©^ffi&tf 5 0 °C © T g ^ ^ T ^ it tU V V - T * -S <, 

WS75>*. C©.t°Uv-:&jg»$^J:?,/ci6t^ai; Lri^fSLfco 
[ 0 0 9 5 ] 
P - 4 

1 0 0 0 g ©Jonrez IJ-4680 (B^I) (Westvaco Corporation*^ 6 A^oJtg) 4 50 
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oogol 0 %K 0 Hmmt^M-^L. '^\.^vmmT 8 0 'cizmmLxwrnii^mT 
^^.iit^c tK^^x. p - 4 ^mmLTco mmmrj:mm<Dmm^ii. 25. 8 4%? 

[ 0 0 9 6 ] 

P - 5 

P-5«. Joncryl (ffig) 70 ( J ohnson Po 1 yiner;^^ B A # rI tl ^ @ 4> 3 0 % O # AP ^ 
mmm) Xhr^tco il(D4-°UV-l±. Johnson PolymerA^ P> |±1 (S ? tl S p°p S ^ J; S i: 
1 6, 5 0 0 OH«¥tel^^«s 2 4 0 (D^ffiRtfl 0 2 'CCD T g ^*-r §o 
[ 0 0 9 7 ] 
P - 6 

AQ55 (S:^) ^H'J XX-r;l/7-l'3i-y V-^Eastman Chemical Co.A^P.ilAb. ^n^zK 

[ 0 0 9 8 ] 

P - 7 

40°Ct:-jtffL:^/!3'!?), 300. 00gOT-h^HFP7^y. 7 1. 46g (0. 53 

3t;b)«v'><g^n-;l/7°Ph°:t>K. 14. 14g(0. 13 3t;l/)0>>"(x^Uy 

^" U n - ) . R tf 2 2 a © i>- 7 5^ ;L/ ii S>' ^ 7 b - K ( to « ) ^ to c S S ^ 7 2 °C t 

SiliJb. ^LT±SK^§?SA^'^#6n/ci:t^C. 1 74. 76g(0. 666^;l/)04. 4 

iSil^V^>7^-hcD$=f«{i.?SiSc2 2 4 0O®l|Xl^-i'(05S^55-Jte:5i-«Tli:ckf3jfili:L 

/Co 

[ 0 0 9 9 ] 

&]t^U^%^ 2 9. 9 0 g <D7j<^{[:* u ^ i^^f^m bfco f^?n b/cri^tic i 

4 0 0 g®^®7j<^iS-&A.ifTTtaK.Tg£^7j<M?«^ff^^b. i^tSI±Sfgtcj;i9f-h 
7fcFP7^>'5:I^Sbrc„g^W^r§«<DHff^i)-{il9. 6 4%-efeofco ClO^I^Uv 
-{i. 3 1. 5 5 0(DKaTi§^?«. llScDS^^ffi, Rr>*9 5"iC(DTg^W-rSo 
[0100] 
P - 8 

Aldrich Chemical*^ ?> A & Utf:-;l/7;l/n-;l/ (;<j^n^S#3 6 0 6 2-7 

sto7i<^^(SS:80%.KM¥±ll^i-?a:9, 000-1 0, 000) 300g^700 
g(D7KtU^\.. ^ LTfti*^ L;9:A^ 8 5 ^ t 6 ^^iPii LT, H ® ^ 3 0 % O ig ^ 

[0101] 

U V - g) ijt fi 
V 7. © S : 

L/-c*° 'J (Tg) 2 0 °c/^i-<D#^aiia^ffi V^T. 

^^^SiiM^}-*!!?* (DSC) J; t) * i6 c Tgti. 7Xi|iK@©^fl^ bTS«$ 

n§ = 

[0102] 

Jonrez IJ-4655CD T ±§ ^j- ? » 

iSS^. Polymer Laborator i esS © P 1 ge 1 ( ffi ffl) 5 -S" B A ^ A ^S: jg ffl L T 7^ h ^ 
tKn7^>'ft5T^t'<XSfPf^nvh^'^7^ - (SEC) \z ^ h fc o ti=y h.^^y 
h^5 8 0~2, 3 0 0, 0 0 0©P^O^-DA^(D^i3^?Mi3'flJ.1<'JX^U>'ti-*^ffiV^T 

[0103] 
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2*07. 5 m m X 3 0 0 mm(DPlgelig-a- C * 5 LT 4 5 °CT- 0 . OlMO 

•rh^x^;l/7yt:=:'i7^-hU-h5:#tyi, l, l, 3, 3, 3-^=^Vy}i^tuyf 

V7"a/W-;l/ (HF I P) ff^T, Aftflf-A*^e.l 5JSRt>*9 0fi(D^aT'7t«ia^^tH 
^ffoT. +f-r XSPI^^ n-r h 7 ^' - (SEC) i o T . Ki^^^i-ffL/cc 

tiiP^Mi. ^MEJ/f*^mg§lS^«a^Hc<i; 0 #fc« 4 5 °CT^H F I P pf5T-cDH«¥i§» 

?a (Mw) ^fg^rso 5is^^-a-c. :a^iyTy^^y¥f 

[0104] 

%^M^«fe^ije?53^f;f^cDiig 10 
v-tf y 1 (Mcc-i) 

60g®V-tfy^f^}-iiJ#: (MD-1) ^^tsmn^S.^^^^ 8 5 -ClZtumh. N2 T-2 

Bf PeS - L o IC . (1 CD S IS g§ . 1 g © h ;]/ X y cfi (D 0 . 0 3 g © ifl gij 7 V X 

^ y 7" 9=- a :i h U 71^ ( A I B N ) ^ in ^ o 3 0 g (D -1' :t > 7K . 0 . 5 g O F x >- ;l/ 6^ 

^ h U A I? E ffi tt SO . 0 . 0 3 g © F»1 so A I B N . 4 . 5 g £D ^ U ;l/ ^ ^ ;l/ 
. 1. 2g(D;><^?^';;l/^. 0. 3g®v''li'-;b-<y-tr~>;Sr$t?xv;l/v'3>^}i^Wtc 

2 Bf A^t T )2s to L /c c K )S §§ ^ g li: ^ £|] -r § M ti: S IS ^ 5> 4 B# It /c c . 

[0105] 

^xn-a^tfR»€iMl (YCC-1) 

<i(Dm^iim'7^mim. v-tf-^^iss cmd-i) ©{-^cfoijictf^/^^h-^xn-i 

5 5 ( Y D - 1 ) (Clariant Corp.) ^ & m tc C t ^ m ^ . MC C - 1 i:[Bl«CilliJL 
/c = 

[0106] 
V-tf y ^^I^«|=t«fe^lJ 2 (MCC-2) 

227. 5 g (D7kRZf 7 . 5g<D3S'JV-;&, ?f?^;&lU>yh;l/^§§(ltgl2cm. 30 
ffi? 1 8 c m) tCiP^ /co 15. 0 g <D4^'t ^' U F:y • V-lf (Sun Chemical Co.fi© 
lf^'^>'F-U'yFl22) ^250g (DSDy2Q= 'J ^jii* (Kg 505^0 >) 
fcCto;^/&o itg6 0mm©n-;bX (cowles) 71^- F (Hi-Vis Head) 

^fi A ^cPremier Mill Dispersator (2500HV) t ^ 0 It . ffi ffi S fi T 1 B# Psg ^ H g L 
. :-XlC^ 2 0 °C T 2 0 0 0 ~ 2 5 0 0 r p m T- 2 4 B# P^ ?g ^ b fc o X ^ U - . ffl ?L -y- -Y 
X3. 1 /imO;ti'^X77''f/^-7-i';b^f-^<^JlLT4 7minX-r>UXii/^^3}<v7 

[0107] 
-rxn-^I^ttS^fe^lJ 2 (YCC-2) 

cnm-^Mn^mwii. -ir y -si mn(D Rt> <() ^ ?^ y h --rxD-i 55 (ciana 40 
nt Corp.) ^mmLfc^ t^^.^ . u c c - z iLmmicmmLtco 

[0108] 

:i-y ^ u^Laponite Ms^m#(Dmm 

Southern Clay Products*^ A # bJ ^ Laponite RDSi}* 30g^7j< 970g^60°C 
■V 6mrSm,WL. 3%OLaponite RDS^j^ ISc ft % f# „ 
[0109] 

i- y ■> u^cioisite na+^mw(Dmm 

19 1. 8 g (D^Rlf 0 . 2 g ODequest (ffi^l) 2006 ( 7 5 7 F U ^ UV-^X 
t>.ym) (D^t h V "t; L.i^. Nag H A T M P . Solutia Incorporated*^ 6 ) il^ 
^^ggtcAn/co 8. 0 g (DCloisite Na+ (Southern Clay Products*^ e>A^nrt|) 6 50 
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0 0g<D^^^S>';l/n^>i7A5Uy^~!i#:(itSl. 2 5mm) t t ^ K ta ^ fc o ^ fS L 
/c^gg^. li^^ 2 0 0 r p mOD-^-^ ;l'±lcfiraT' 4 0 Bf r^«-&. 4 % O Cloisite Na+ 

[0 11 0 ] 

« S « ^ij i)- f{ f* « 7 U n - h . 2 0. 0 g X ^ U > U 3 - ;l/ . 6 . 0 g O U 
■tn-;!/, 0. 2 gWSurfynol ( iS tl ) 465 (Air Products Inc.) .2.5 g £D x f- 1^ > 
^?~U n-;L'7f^;bx--r;b [Dowanol (itffj EB (Doe Chemical Co.) ] . Laponite (^ 10 

ffl ) RDS^^ {* & ^ s 1 0 0 . 0 g ^ ^ § ^ ^ # in W ^ SJi -Y ^ > t rl ^ b /c 0 ^ 
t>"x^^^-r hfe±^Tfa«iRr>*2tc^-ro 

[01 1 1 ] 

im 1 1 



^1 :a:^fflS^Wa>f>-:7 







Laponite (S^) RDS 


CCM-1 


MCC-1 




CCM-2 


MCC-2 




CCY-1 


YCC-1 




CCY-2 


YCC-2 





[0112] 
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[g 2 ] 







Laponite iWSk) RDS 


CIM-1 


MCC-1 


Laponite RDS (0.55) 


CIM-2 


MCC-2 


Laponite RDS (0. 55) 


CIY-1 


YCG-1 


Laponite RDS (0. 55) 


CIY-2 


YCC-2 


Laponite RDS (0.55) 



[0113] 

#*4«fe^'J^i-iSC^*<D7 U n- h 2 0. 0 g Ov^x^Uy^iJ 6. 0 g <D ^ 'J 

•bp-;!/. 0. 2 gOSurfynol (fgg) 465 (Air Products Inc.) .2.5 g «D X ^ 1/ > 

U n - ;l/ ^ ;l/ X - -r 71/ (Dowanol (SS) EB) (Dow Chemical Co.) . 2. 0 % t ;4 
§ J; a ^ * (D T f B a ^ -r U - . I® ?fltt ± S tf ^ *M 0 0 . 0 g i: ^ § i 3 ^ 

[0114] 

[01 1 5 ] 
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CM-1 


MD-1 


tsiL 




CM-2 


MD-1 


P-1 




CM-3 


MD-1 


P-2 




CM-4 


MD-1 


P-3 




CM-5 


MD-1 


P-4 


'Ecu 


CM-6 


MD-1 


P-5 




CM-7 


MD-1 


P-6 




CM-8 


MD-1 


P-7 


UL 


CM-9 


MD-1 


P-8 




CM-10 


MD-1 


tj:L 


Laponite RDS mM) (0.55) 


CM-11 


MD-2 


P-1 




CY-1 


YD-1 


ftL 




CY-2 


YD-1 


P-1 


tjiL 


CY-3 


YD-1 


P-2 


*L 


CY-4 


YD-1 


P-3 




CY-5 


YD-1 


P-4 




CY-6 


YD-1 


P-5 


4^L 


CY-7 


YD-1 


P-6 




CY-8 


YD-1 


P-7 


tj:L 


CY-9 


YD-1 


P-8 


<CL 


CY-10 


YD-1 




Laponite RDS (S^) (0.55) 


CY-11 


YD-2 


P-1 





10 



20 



30 



[01 16] 



40 
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[a 4 ] 











IM-1 


MD-1 


p-1 


Laponite mU) RDS (0.02) 


IM-2 


MD-1 


p-1 


Laponite RDS (0.22) 


IM-3 


MD-1 


p-1 


Laponite (.M^) RDS (0.55) 


IM-4 


MD-1 


p-1 


Laponite {MM) RDS (0.66) 


IM-5 


MD-1 


P-2 


Laponite (^^) RDS (0.55) 


IM-6 


MD-1 


P-3 


Laponite (MWi) RDS (0.55) 


IM-7 


MD-1 


P-4 


Laponite (MM) RDS (0.55) 


IM-8 


MD-1 


P-5 


Laponite (MM) RDS (0.55) 


lM-9 


MD-1 


P-6 


Laponite (MM) RDS (0.55) 


IM-10 


HD-1 


P-7 


Laponite iMU) RDS (0.55) 


IM-11 


MD-1 


P-8 


Laponite (MM) RDS (0.55) 


IM-1 2 


MD-2 


P-1 


Laponite (.MM) RDS (0.55) 


IM-1 3 


MD-1 


P-1 


Ctoisite Na+ (0.55) 


IY-1 


YD-1 


P-1 


Laponite (MM) RDS (0.02) 


IY-2 


YD-1 


P-1 


Laponite (MM) RDS (0.22) 


IY-3 


YD-1 


P-1 


Laponite (MM) RDS (0.55) 


IY-4 


YD-1 


P-1 


Laponite (MM) RDS (0.66) 


IY-5 


YO-1 


P-2 


Laponite (MM) RDS (0.55) 


IY-6 


YD-1 


P-3 


Laponite (MM) RDS (0.55) 


IY-7 


YD-1 


P-4 


Laponite (MM) RDS (0.55) 


IY-8 


YD-1 


P-5 


Laponite (MM) RDS (0.55) 


IY-9 


YD-1 


P-6 


Laponite (MM) RDS (0.55) 


IY-10 


YD-1 


P-7 


Laponite (MM) RDS (0.55) 


IY-11 


YD-1 


P-8 


Laponite (MM) RDS (0.55) 


IY-1 2 


YD-2 


P-1 


Laponite (MM) RDS (0.55) 


IY-1 3 


YD-1 


P-1 


Cloisite Na+ (0.55) 



10 



20 



30 



[0117] 

-f y ^ X ht^mmi* 

hta^SSf* 1 ( I R L - 1 ) L^co j£g|3»S. til -A K7;l/ = :^Cab-0-Sperse P. 

G003 (fStl) (Cabot Corp.) . :iH 'J If - ;U 7 ;l/ n - ;U GH-23 ( B * fig {b ¥ ) . RXf 2 , 

3 - t K n 1 , 4 - i?;^ 4^-9- y (Clariant Corp.) ^ 8 7 : 9 : 4 ©KathT'^ 50 
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^■r■S?.^,^DtL. ms^liSSumtLtno m^mii. t:jL-AF7;l/5 -^-Cab-O-Sperse 
PG003 (mm) (Cabot Corp.) . *° 'J If n ;l/ 7 n - ;l/ GH-23 (H*^figfl:^) . l^ffiS 
ttMZonyl FSN (SS) (DuPont Corp.) . RUm^UnuU^ 6 9:6:5:2 0 (D M 

;b - N , N , N - h U ^ 9" ;b 7 > t - A ^ n -7 ^ F i: 1 3 K « % <D e - ;b y -tf y 
^ HS^ . 8 0 n m(D^1i t F ny;l/.1-° 'J ^ fco 

[0118] 

-{ y^^J x.y hEmmit 2 ( I R L - 2 ) l± . ^ ?L K ^ iR S S T' * 5 Mi tsub ishi IJ- 
RC-UF120 (HSi^lfi^) Tfeo/t. 

[0119] 10 

^ >^ v'x >y FtH»«ft 3 ( I R L - 3 ) <D J;^ ^ ic ntc^mftA 2 m 

n-x-cy^-^W-r5fc©T'«o;rc„ -<-XM^t#S/c:i6©n-x^'>y}§?g;|:, 2 5 4 
g (^^) (Da:l^]^K*;l/~>'^AAlbagloss-s (jgS) (Specialty Minerals Inc.) (7 
0 t LT) . 2 2 g (KiS) (Diy U *y~;l/Gasil (Kg) 23F (Crosfield Ltd.) . 

2. 6g <D^t°U (e:i;l/7;P3-;l/) Airvol (fg^I) 125 (Air Products) (1 

0 %mmt LT) . 21 g (|gjl)©X^Uy-:7':J?i/xy^-r'y^XCP692NA(iatI) 

(Dow Chemicals) ( 5 0 % ?g S t L T ) . U' 0 . 8 g © Al cogum ( II ) L-229 ( A 1 co 
Chemicals) ^ g ^ f C t i 13 H 1^ L /c „ il © n - r ^' y ^~ S » O ?g S « ^ 7i< ^ ip x. 
§i:i:CJ;f3 3 5K*%tcIlili5L/co 3-r^'>>;"?gffi;S:. 18 5g/m' (DWM^^r 
i.#fflffiS:^i* (Eastman Kodak Co.) ± 2 5 "C T ^ - F M flJ b . 4 5 °C © ?S SO S M 20 
iO^jS^-ar/to -<-X»(DJS$t±2 5 ;iinX{i2 7 g/m'T**o^Co 

[0120] 

m^m^m^rciibna-^ ^ y -y^mma. is. o g (iis^) ©7;b 5 :^Dispai (sg 

) 14N4-80 (Condea Vista) i Z 0 KM % mW. t L T ) . 2. 4g (?2:^) OtiL-AF 
7;1/ 5 ■:^Cab-0-Sperse (jgS) PG003 (Cabot Corp.) ( 4 0 K M % ?S ?S ^1 L T ) . 0. 6 
g (?2^) ©J^°U ( ti- - ;l.7;l/ n -71.) Gohsenol (ffig) GH-17 ( B * ^ fb ^ ) (1 0 
K « % g ffi t L T ) . 1 . 2 g (^im) (D (\£-)i-<y'J;i^) hV?^=^;iTy^-^L.^ 
u y ^ F i: >>' H - ;b > > (D n .1-: U V - ( ^ ;U Jt 8 7 : 1 3 ) ( 2 0 K » % }g ffi i: L T 
) si. 2 g (|g^) (DX^uy (\£=.?i-<yi^)U) ^ > i;*;!/ 7 5 y t if ^ 

;l/-<>-tf>cD^-.i^'JV-(t;l/J:b49. 5:49. 5:1. 0) iZ OV.m%mmtL 30 

T). 0. 9g i^m) (D:fyzr^)]yif^Hrcm.^ 1 ( 4 onm%mmtLr) . 0. ig 

©Silwet i\SM) L-7602 (Witco Corp.) .0.2 gOZonyl (.MB) FS300 (DuPont Co. 

) Rz^7k^M-^t^!itKXio±m^i 5 3 g tLrmmLtco *:/-b;i/{k$nfc:iS?i 

(Dmmit. 200 1^8^3 1 BKiam-^ tlfcSadasivan^ (D^m^t^mm'j^mm 0 0 6 
4 2 0 4 ffl » tc: ^ij 1 ? n T S c C CD # It m g| 0^ ffl » O Ifl ^ ?l ffi J; D ^ £ 

mi^Ltco ^AK. ta^g^^ 4 5 "CO^MSMtC J; (3 8 0 :^ T 3 8 ^ T 

[0121] 

gm_ 40 
2 O (D x ;l/ H ft ^ X if > Kodak Professional 3043'7-i^7 V >y F ^ 'J 

> ^ - ( 7 2 0 dpi, mmmm 2 2 if n -y f ;i/) j: d ±tB-r y ^ ~>"x -y f ffi^jgf*:^ 

En BiJ L /c c 
[0122] 

I •0(0'^ ^y ^ y ^ m^^ (D\tm^Mt-r ^mm \ \fciw.a.x (v-y^y^) oxFu-y 

(Dmaxa'i'y^Sa^lOO%«:filS-rS)o lO^v-tfy^-YV^tlo 
O^XP--r>'^O^ii^jg^Si:-r?)B{i2ti. Si cmX2 cm(Dl Of@€)EH^»A^5> 

y^m^<Dmnmi3'^mm(Dmf^m^r'r' 2 0 0 % (v-{fy^?^>.^i oo%&t>'^xn 

--ry^l 00%) *^P)20% (v-lf>^^>^i 0%]Sit;i'xn--i'>^l 0%) tcM 50 
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[0123] 

[0124] 

[0125] 

mm 

H« 2 ;&a^ ^1- > ^ i-"x h §Sf*{cEnfiliJ LT^m^Wffi Lfec lift 2 ^1 cm 

O cfi EP BiJ L /c t T $ o /c o M < ^ H ft ffj O ^ > ^ ffi a M ^ 2 0 % -d; -O S 6 t fc ( 
V -tr' > ^ > 1 0 % , X n - ^ y >7 1 o % ) o EP BO B ft ^ 2 . 2 5 © K * » 

ibtco c(Dmum^^ ^mm^ tLx^to coiiti. o*^62oo*7-oisht-«^^ 20 

2 0 0t±. 2 0 0 %(DYyi'*'«jiffl^nfcM*?T')i»A^ll^^n^*^o«:ft 

[0126] 

1 

R L - 1 . I R L - 2 I R L - 3 ±lcEnfliiJ Lfco ^^1 O ^ H# PeS & it « O l¥ fffi S 
^^m5, 6 RX} 7 iC^ tibtco C rtB (D^^t)^ ^ . > ^ Bfi ^3 Lapon i te RDS 
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[a 5 ] 











m 


mm 


CCM-1, CGY-1 


IRL-1 


itmi 




1 


160 


CIM-1, C1Y1 


IRL-1 




0. 55 


1 


180 


CCM-2, CCY-2 


IRL-1 


itm\ 




0/1 


160 


CIM-2, CIY2 


IRL-1 




0. 55 


0/1 


180 



10 



20 

[0128] 

[a 6 ] 



^6 : nin 









©Ma%) 




mm 


CCM-1, CCY-1 


IRL-2 


itmm 




0 


200 


CIM-1, CIY1 


IRL-2 




0. 55 


0 


200 


CCM-2, CCY-2 


IRL-2 


tt^m 




0 


180 


CIM-2, CIY2 


IRL-2 




0. 55 




200 



30 



[0129] 
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[« 7 ] 



^7 -.mm^ 







ai5 


(©SJI%) 




mm 


CCM-1, CCY-1 


IRL-3 






1 


80 


GIM-1, CIY1 


IRL-3 




0. 55 


1 


100 


CCM-2. CCY-2 


IRL-3 






1 


120 


CIM-2, CIY2 


IRL-3 




0. 55 


1 


140 



10 



[0130] 

[0131] 

itm.m-^ y Rii^^m(o-{ y ^ -^^mLx . mm \ rtj 2 i r l - \ . irl-z 

I R L - 3 CenffiJ L/c„ 11^ 2 cDg^^KSt?«*cDffFfilSS^lS 8 . 9 R 1 0 
Chtf^^f^^. UA^L**^'?,. 3HUv-{±. }i»©^^lc^LTS]^#^R{£-rc jHUv 
Bf i:^ifX{i±< a^^&tS^ftV^o Laponite RDS (B^) ^i-S![#<D 

[0132] 
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S8 















mm 


CM-1, 
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